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piration (4), the endotracheal tube is a
well-known major risk factor for ventila-
tor-associated pneumonia, as it permits
leakage of pharyngeal secretions around
the cuff.

In our randomized controlled trial (5)
of 165 patients included in the interven-
tion group, only 9 (5%) required reintu-
bation. A few of these patients could per-
haps benefit of the evaluation proposed
by Stocchetti et al and avoid an undue
extubation; the duration of mechanical
ventilation for the overall patients, how-
ever, would have been certainly much
higher.
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Hematocrit causes the most
significant error in point of care
glucometers

To the Editor:
The study by Hoedemaekers et al (1)

has failed to identify the most likely and
proven confounder for accuracy of point-
of-care (POC) glucometers used in the

intensive care unit: hematocrit. A cursory
review of the literature reveals that the
effect of low patient hematocrit is to sys-
tematically elevate measurements in sin-
gle-channel POC glucometers (2, 3). The
whole blood samples used by all single-
channel POC glucometers fail to account
for reduced plasma displacement by fewer
red blood cells, thus artificially elevating
the reported glucose value. This problem
is exacerbated by the simultaneous adop-
tion of tight glucose control (4, 5) and
restrictive transfusion practices (6) in
many hospitals that use POC glucometers
(7). Application of the recommendation
by Hebert et al for permissive anemia
effectively decreases hematocrit to the
range of approximately 21%. Our re-
search has identified the level of unac-
ceptable performance of single-channel
POC glucometers to occur at 34% hemat-
ocrit (8). We have developed a simple
mathematical correction formula for the
top four POC devices used in the United
States that reduces the substantial inac-
curacy caused by anemia to a margin of
error less than 5% from the reference
laboratory value (8).

Use of POC glucometers in the inten-
sive care unit is a necessary evil in the era
of tight glucose control as noted by
Juneja and Zito (9); however, single-
channel devices may be safely used with an
awareness of this acknowledged hematocrit
effect given the subsequent correction (8).
Recent release of new commercially avail-
able technology in a four-channel POC glu-
cometer (StatStrip, Nova Biomedical,
Waltham, MA) provides intensive care unit
clinicians with a reliable device unaffected
by reduced hematocrit and most potentially
interfering substances in the whole blood
sample (10). POC testing at the bedside in
the intensive care unit can be safely ac-
complished with the existing technology
using hematocrit correction factors or
multichannel POC devices.

The authors have not disclosed any
potential conflicts of interest.

Elizabeth A. Mann, RN, MS, Heather F.
Pidcoke, MD, Jose Salinas, PhD, Steven
E. Wolf, MD, Charles E. Wade, PhD,
John B. Holcomb, MD, Burn Center,
US Army Institute of Surgical Re-
search, San Antonio, TX

REFERENCES

1. Hoedemaekers CWE, Gunnewiek JM, Prinsen
MA, et al: Accuracy of bedside glucose mea-
surement from three glucometers in criti-

cally ill patients. Crit Care Med 2008; 36:
3062–3066

2. Karon BS, Griesmann L, Scott R, et al: Eval-
uation of the impact of hematocrit and other
interference on the accuracy of hospital-
based glucose meters. Diabetes Technol Ther
2008; 10:111–120

3. Tang Z, Lee JH, Louie RF, et al: Effects of
different hematocrit levels on glucose mea-
surements with handheld meters for point-
of-care testing. Arch Pathol Lab Med 2000;
124:1135–1140

4. Van den Berghe G, Wilmer A, Hermans G, et
al: Intensive insulin therapy in the medical
ICU. New Engl J Med 2006; 354:449–461

5. Van den Berghe G, Wouters P, Weekers F, et
al: Intensive insulin therapy in critically ill
patients. New Engl J Med 2001; 345:
1359–1367

6. Hebert PC, Wells G, Blajchman MA, et al: A
multicenter, randomized, controlled clinical
trial of transfusion requirements in critical
care. New Engl J Med 1999; 340:409–417

7. Mann EA, Pidcoke HF, Salinas J, et al: The
impact of intensive insulin protocols and re-
strictive blood transfusion strategies on glu-
cose measurement in American Burn Asso-
ciation (ABA) verified burn centers. J Burn
Care Res 2008; 29:718–723

8. Mann EA, Salinas J, Pidcoke HF, et al: Error
rates resulting from anemia can be corrected
in multiple commonly used point-of-care
glucometers. J Trauma 2008; 64:15–21

9. Juneja R, Zito DR: Point of care glucose
testing—Need for a better mousetrap or time
to rethink the hunt? Crit Care Med 2008;
36:3113–3114

10. Rao LV, Jakubiak F, Sidwell JS, et al: Accu-
racy evaluation of a new glucometer with
automated hematocrit measurement and
correction. Clin Chim Acta 2005;
356:178–183

DOI: 10.1097/CCM.0b013e31819d2e8a

The authors reply:
We thank Dr. Mann et al for their

comments on our article regarding bed-
side glucometry in critically ill patients
(1). We agree that high and low hemato-
crit levels can influence glucose measure-
ments (2, 3). We tested the effects of
hematocrit on the performance of differ-
ent point-of-care testing devices and did
not find any positive or negative correla-
tion in our patient cohort. The authors
state that low hematocrit values system-
atically elevate measurements in single-
channel point-of-care glucometers. Ac-
cording to the literature, however, the
effect of low hematocrit on glucose values
depends on the point-of-care testing de-
vice that is used: both overestimation and
underestimation of the glucose values
have been reported in patients with low
hematocrit levels (2). In addition, the au-
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thors claim that a mathematical correc-
tion formula can reduce the inaccuracy
caused by changes in hematocrit to �5%
from the reference glucose value (4). This
mathematical correction is developed us-
ing glucose and hematocrit values of a
cohort of critically ill patients. Because
no validation studies using this correc-
tion factor have been published so far, it
should be used with great caution.
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Liberation from mechanical
ventilation in the neurocritically ill

To the Editor:
We read with great interest the article

by Navalesi et al (1). Liberation from me-
chanical ventilation (MV) is a daily strug-
gle point for intensivists taking care of
patients with brain injury. In recent
years, several randomized controlled tri-
als have demonstrated improved out-
comes for MV patients managed under
discontinuation protocols. Such proto-
cols have been investigated with success
in medical (2) and surgical critical care
populations leading to published guide-

lines (3). How can we apply this accumu-
lated knowledge in mechanically venti-
lated, critically ill patients with primary
brain injury? Most of the relevant ran-
domized controlled trials do not include
patients with brain injury, and there are
very few publications addressing the spe-
cific and unique needs of patients with
primary neurologic impairment.

We congratulate the authors for com-
pleting the first randomized controlled
trial comparing protocolized liberation
from MV vs. physician driven, nonproto-
colized, discontinuation in neurocriti-
cally ill patients. This is indeed the first
study that incorporates measures of neu-
rologic function (Glasgow Coma Scale
[GCS] and ability to cough) within an a
priori defined protocol for MV liberation,
applied within a dedicated neurointensive
care unit. We would like, although, to
question the decision of the investigators
to not include in their study cohort, pa-
tients on continuous sedation and/or
controlled MV. Obviously, these patients
would fail daily “readiness” screening but
nevertheless would be part of the studied
population. By not including all MV pa-
tients, the authors are investigating a
group that has already passed a major
hurdle in the process of MV discontinua-
tion. As a result, they have excluded 109
patients who died and 47 patients who
were tracheostomized. This could poten-
tially explain the overall low numbers of
reintubation rates, days of MV, intensive
care unit (ICU) stay, tracheostomy, and
ICU mortality.

The GCS, despite being a crude, im-
perfect assessment of neurologic func-
tion, remains the most commonly used
measure by clinicians assessing suitabil-
ity for extubation. Interestingly, Coplin et
al (4) has challenged this notion by find-
ing that a GCS �8 did not preclude suc-
cessful extubation but was associated
with prolonged MV resulting in a four-
fold increase in VAP. In contrast, Namen
et al (5) showed that GCS �8 signifi-
cantly increases the chances of a success-
ful extubation attempt. In the current
study, all patients who were extubated,
irrespective of group assignment had an
average GCS of 10. It is usually with the
lower GCS scores, closer to the “magical”
cutoff point of 8, which most of us strug-
gle with the decision to extubate or not
vs. moving directly to tracheostomy. Fur-
thermore, tracheostomy is a common
procedure in the ICU and maybe even
more common within Neuro-ICUs. Be-
sides a very low rate of tracheostomy

within the studied population, the crite-
ria for tracheostomy are not specified by
Navalesi et al and tracheostomy was not
part of the protocolized regimen.

The authors showed a decreased rein-
tubation rate with protocol implementa-
tion, nevertheless and before a wider im-
plementation of protocolized “weaning”
in neuro-ICUs, we need a deeper under-
standing of the reasons for discontinua-
tion failure and better predictors of suc-
cessful extubation in neurocritically ill
patients. Such information could be
gained by randomized controlled trials
that include all MV patients with primary
brain injury, testing rigorous protocols
that combine standard criteria with neu-
rologic criteria and incorporate the deci-
sion to offer a tracheostomy.
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